Abstract-In this paper, the passivity analysis of TakagiSugeno (T-S) fuzzy neutral system with interval timevarying delay and linear fractional parametric uncertainty is investigated. Based on the Lyapunov-Krasovskii functional and the free weighting matrix method, delaydependent sufficient conditions for solvability of the passive problem are obtained in terms of Linear matrix inequalities (LMIs). Finally, a simulation example is provided to demonstrate effectiveness and applicability of the theoretical results.
I. INTRODUCTION
The Takagi-Sugeno (T-S) model [1] has been paid considerable attention in the past two decades. It has been shown that the T-S model method gives an effective way to represent complex nonlinear systems by some simple local linear dynamic systems, and some analysis methods in the linear systems can be effectively extended to the T-S fuzzy systems. Recently the T-S fuzzy neutral system has been introduced in [2] and the stability and stabilization analysis of fuzzy neutral systems have been extensively investigated, see, e.g., [2] [3] [4] [5] [6] and the references therein.
On the other hand, The delay varying in an interval has strong application background, which commonly exists in many practical systems. For example, it has been described in [7] that the lower bound of the delay in the networked control systems is often larger than zero. The investigation for the systems with interval time-varying delay has been caused considerable attention, see [8] [9] [10] [11] and the references therein.
The passivity theory, intimately related to circuit analysis methods, has received a lot of attention from the control community during the last several decades, see, e.g., [12, 13] . It provides a nice tool for analyzing the stability of systems, and has found applications in diverse areas such as stability, complexity, signal processing. The fuzzy control systems associated with passivity have been studied preliminarily in [14] ; [15] investigated the passivity and pacification of uncertain fuzzy systems; By utilizing the Lyapunov functional method, the Îto differential rule and the matrix analysis techniques, the passivity and pacification problems have been investigated for a class of uncertain stochastic fuzzy systems with time-varying delays [16] .
However, to the best of the authors' knowledge, the passivity analysis of T-S fuzzy neutral system with interval time-varying delay and linear fractional parametric uncertainty has not been addressed, which motivates the present study. 
II. PROBLEM FORMULATION
In this section, a class of neutral T-S fuzzy systems with interval time-varying delay and linear fractional parametric uncertainty is considered. For each i ∈ @ S= {1, 2, , } r L , where r is the number of plant rules, the ith rule of T-S fuzzy model is represented as follows: Applying a center-average defuzzier, product inference and singleton fuzzifier, the dynamic fuzzy model in (1) can be represented by for all solution of (1) under zero initial condition.
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Proof. Choose the Lyapunov-Krasovskii functional as follows: 
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Employing the free-weighing matrix method [19- 
t S t A t x t B t x t t C t x t
( ) 2 ( ) ( ) ( ) ( ) 2 ( ) ( ) ( )( ) ( ) ( ) ( ) (1 ) ( ( )) ( ( )) ( ) ( ) ( )[ ( ) ] ( ) ( ) ( ) ( ) ( ) (1 m m M T T t T T l l T m m T T M M T m M m t T m t t T t
V x w t y t w t w t x t P t x t Q x t x t Q x t d x t t Q x t t x t Q x t t R R Z t s R s ds
∑ ∫ ∫ & 1 ( ) 1 ( ) 1 ) ( ( )) ( ( )) 2 ( ) [ ( ) ( ( )) ( ) ] 2 ( ) [ ( ( )) ( ) ( ) ] 2 ( ) [ ( ) ( ) ( ) ( ) (( )) ( ) ( ( )) ( )]
Z t t t M x t x t t s ds t N x t t x t s ds t S t A t x t B t x t t C t x t t D w t w
1 1 2 2 ( ) ( ( ) ) ( ( )) ( ) T T i m i i M i i i t t M R M t N R N t) ( ) ( ) ( ) . ( ) ( )
A t B t C t , respectively.
By the Schur complements, Lemma 1 and Lemma 2, the LMIs (8) give that
Then, it follows from (22) and (23) 
IV. SIMULATION EXAMPLE
In this section, a simulation example is given to illustrate the effectiveness of the developed approach. Consider the system (1) with parameters as follows 
